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The aim of this chapter is to catalogue the different types 
of peer review system used by scientific journals. It does 
not attempt to make recommendations about which 
systems journals should adopt, but aims to point out major 
advantages and disadvantages of the various systems.

Number of reviewers
According to an Association of Learned & Professional 
Society Publishers (ALPSP)/EASE survey of 200 journals 
(about 40% of which covered life sciences or medicine), 
most journals (73%) typically use two reviewers per article 
while 18% use three.1

Open and masked (blinded) review
Review systems can be classified according to whether the 
author’s identity is revealed to the reviewer and vice versa 
(Table 1).

 Table 1. Open and masked reviewing options

Reviewers know 
authors’ identity

Authors’ identity 
is masked from 
reviewers

Authors know 
reviewers’ 
identity

Open review Not used

Reviewers’ 
identity is 
masked from 
authors

Traditional review Masked/blinded review

According to the ALPSP/EASE survey, 60% of journals 
use traditional review (that is, they do not attempt to 
conceal the authors’ identity from the reviewers), while 
40% use masked (or blinded) review.1 The survey did 
not ask about open review, but this is a relatively new 
phenomenon practised by some medical journals. The 
practice of anonymous review is an old one (hence the 
choice of the term traditional) and the most widely used 
(by 88% of ALPSP respondents). It is based on the theory 
that reviewers will be more candid and will not fear reprisal 
if they are anonymous. The traditional system is retained 
in many journals because editors fear that reviewers would 
not be prepared to have their names revealed to authors 
or that junior scientists might hold back their true feelings 
if reviewing the work of a more senior, well-known, or 
influential researchers. 
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The practice of removing authors’ names from 
submissions in an attempt to mask the authors’ identity 
is based on studies in medical journals which showed 
that reviewers may be biased by knowledge of the author 
and/or their affiliation (for example, by being more 
critical of unknown authors or those from less prestigious 
institutions). However, other studies have shown the reverse 
or an insignificant effect. Furthermore, masking authors’ 
identity may be impossible in highly specialized research 
fields or because authors often cite their own work. The 
inconclusive evidence about blinded review has been well 
summarized (at least for health-care journals) by Robert 
and Suzanne Fletcher, who conclude ‘journal editors might 
reasonably choose to blind or not. There appears to be little 
at stake in their choice.’2 

A few medical journals have opted for a transparent 
process in which reviews are signed and the authors’ identity 
is not masked from the reviewers. Before introducing such 
a system, the BMJ undertook a series of randomized studies 
to determine the effects of open review. These showed that 
nearly all reviewers were prepared to sign their reviews but 
that open review had a negligible effect on review quality 
and tone.3,4

A more recent study at the Danish Medical Journal of the 
Danish Medical Association reached different conclusions.5 
They examined the performance of 364 reviewers randomly 
assigned to open or anonymous review and found the 
quality of signed reviews to be slightly, but significantly, 
higher than that of anonymous reviews. However, one-third 
of reviewers indicated that they preferred to be anonymous, 
while 9% indicated that open review would cause them to 
modify their review, in most cases to be more meticulous.

The Journal of the American Pharmacists Association 
introduced open review in 2002 but allowed reviewers to 
remain anonymous if they objected to this and 43% (173) 
did.6 Perhaps not surprisingly, reviewers recommending 
rejection were almost twice as likely to request anonymity 
than those recommending acceptance. However, only 2% 
of authors requested that their names were removed from 
papers before reviewing.

Table 2 provides a comparison of the various benefits 
and disadvantages of different review types.
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Table 2. Advantages and disadvantages of different 
reviewing methods

Review type Advantages Disadvantages

Traditional No additional cost
No delay

Reviewers may be 
biased towards or 
against institutions or 
individuals

Masked May reduce bias Cost (time/resources in 
removing author details 
from submissions)
Masking may be 
ineffective (reviewers 
may guess authors’ 
identity)

Open No additional cost
No delay

Some reviewers may 
refuse to participate

In-house and external review
Journals that employ a large editorial staff may use in-house 
review to screen submissions and determine whether to 
send them for external review. Some medical journals reject 
30–50% of submissions solely on the basis of in-house 
review. Such screening can cut the time to rejection and 
presumably reduces the pressure on unpaid reviewers (but 
is probably only feasible for well-staffed journals). Authors 
whose work is rejected after in-house review receive only a 
short note informing them that their work is not suitable 
for that journal, rather than a detailed critique which might 
help them improve their report before submitting it to 
another journal.7

How decisions are made
The final decision on acceptance or rejection is usually 
made by the journal editor (84% of ALPSP respondents), 
but may be made by the editorial board (13%) or some 
other committee. Some journals ask reviewers whether 
they recommend acceptance while others emphasize 
the fact that reviewers are not expected to act as referees 
and that the final decision rests with the editor or board. 
Given the disagreement between reviewers, it has been 
pointed out that one would need at least six reviewers all 
favouring rejection or publication to yield a statistically 
robust decision.2 Yet, the ALPSP survey suggests that many 
journals do simply count votes, accepting a submission if a 
majority of reviewers recommend this, since only 11% of 
editors stated that they always acted as referee, 42% said 
they sometimes did, 30% said they did so in difficult cases, 
and 7% said they had a casting vote, while 10% said they 
never acted as referee. Some journals refer submissions to 
an adjudicator if the original reviewers cannot agree. The 
adjudicator differs from an additional reviewer in that they 
read all the reviewers’ comments.

Publishing reviewer comments
A few biomedical journals take open review one stage 
further and publish reviewer comments. BioMed 

Central’s medical journals include a pre-publication 
history feature that allows readers to see all versions of the 
manuscript (from submission to acceptance), reviewers’ 
(signed) comments, and authors’ responses to these.8,9 

The EMBO Journal offers authors the option to include a 
peer review process file alongside their published papers. 
This file includes unsigned reviewer comments and all 
correspondence relating to the manuscript.10 According to 
the journal’s website, 95% of authors use this option (which 
has been available since 2009) and it has had no effect on 
reviewer refusal rates. However, they emphasize the fact 
that referees remain anonymous.

Experimental and informal peer review systems
Electronic publishing provides opportunities for alternative 
models of peer review, such as public review, in which 
submitted articles are posted on a website and anybody 
can comment. In 2006, Nature ran an experiment offering 
authors the opportunity to have their submitted manuscripts 
posted for public review. However, the experiment failed 
largely because most authors (95%) were reluctant to have 
their submissions posted on a journal website because they 
feared this would prevent publication in another journal if 
the manuscript were rejected by Nature. Furthermore, the 
quality of comments submitted to the website was generally 
low.11 However, some disciplines, notably physics, have 
embraced pre-print servers which provide an opportunity 
for authors to revise their reports before formal publication 
in the light of informal comments and, unlike in 
biomedicine, pre-print publication (for example, on http://
uk.arxiv.org/) is not viewed as an obstacle to subsequent 
publication in many peer reviewed physics journals.12

Post-publication peer review
The Medical Journal of Australia experimented with 
internet peer review in which selected readers were invited 
to comment on published papers that had undergone 
conventional review, but concluded that ‘postpublication 
review by readers on the internet is no substitute for 
commissioned prepublication review’.13 Many journals 
encourage readers to comment on published articles and 
authors to respond to these comments. (For example, the 
BMJ has a rapid responses feature, and PLOS allows reader 
annotations.)

Alternative peer review systems
Peerage of Science is a service provided by a Finnish 
company which has been used by some biology journals 
since late 2011.14 It offers anonymous, rapid peer review, 
but, unlike conventional peer review systems run by editors, 
authors set the deadlines and reviewers offer to review 
articles. Author and reviewer names are not disclosed 
during review. After review, participating journals may 
select articles. Another recent initiative is F1000Research 
(launched in late 2012) which offers immediate publication 
followed by rapid, open review.15 Following reviewer 
comments, articles are labelled as approved, approved with 
reservations or not approved but all remain on the website.

Conclusions
Several variants on the peer review process are available 
and editors should choose the model best suited to their 
particular research area. Electronic publishing has created 
opportunities for novel variants, such as public review and 
post-publication review, but, so far, they have not been 
widely adopted.
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